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Physiological research of cold resistance on CMS and
maintainer lines in kenaf leaves

LIAO Xiao-fang. ZHOU Bu-jin. YANG Jian, CHEN Peng. ZHOU Qiong. ZHOU Rui-yang*
(College of Agronomy, Guangxi University, Nanning 530005, China)

Abstract Seven groups of cytoplasmic male sterile lines(CMS)/ maintainer lines of kenaf were used to study the
changes of relative electric conductivity(Rec) , contents of MDA, proline, soluble sugar, soluble protein and the activities
of SOD and POD under low temperature(12 C /6 C ,day/night). Results showed that the changes of Rec, contents of
proline, soluble sugar, soluble protein and the activities of SOD were increased initially then decreased. However, the
changes of MDA and the activity of POD were increased significantly after 9 — 15 days low temperature stress. The Rec.,
soluble sugar and soluble protein were the basic indicators in evaluating the difference in cold stress of kenaf,and the
correlation of the two methods of evaluation on subordinate function value and dry matter weight was 0.837(P<C0.01) ;
The three groups of 917A/B, 722A/B, KO3A/B were performed very well under cold stress condition. The results
provided theoretical foundation for further developing cold damage protection methods and breeding for low temperature
tolerance.
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Table 1 Effect of relative conductivity in kenaf leaves under low temperature
iy 3 B 1]/ d
BB

0 3 9 12 15
P3A 10+0.00 d 0.26740. 02 abc 2140.01 a 24+0.01 b .17£0.01 ¢ 0.174+0.01 b
P3B 0740.00 g 0.2140.02 ef 2240.02 a 3640.01 a .19+0.01 be 0.14£0.01 ¢
L23A 13+0.01 b 0.1740.01 gh 17+0.01 be 10+0.01 . 11£0.01 ef 0.184+0.01 b
L23B 0640.00 h 0.164+0.01 h 13£0.01 de 13+0.01 e .10+0.01 fg 0.24740.02 a
K03A 0840.00f g 0.28+0.02 ab 184+0.01 b 11+0.01 f .21£0.01 b 0.10%0.01 e
Ko03B 13+£0.01 b 0.23740.01 cde 11£0.02 ef 16+£0.01 d . 114£0.01 ef 0.1240.01d
917A 0940. 00 def 0.227+0.02 def 09+0.01 g 1440.00 e .2740.02 a 0.0940.00 ef
917B 0940.00 f 0.1940.02 fg 07+0.01 gh 11+0.01 f .1440.01 de 0.14=40.01 ¢
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722A 0.14£0.01 b 0.20%£0.01 ef  0.08+0.01 gh  0.1540.01 de  0.0740.01 h  0.112£0.01 de
722B 0.154£0.00a  0.154£0.02h  0.06%0.01 h 0.0840.01 g 0.0740.01h  0.07£0.01 fg
763A 0.084£0.00 g  0.2640.03 ab  0.08+0.01 g 0.104£0.01 fg  0.11£0.01 ef  0.06£0.01 g
7638 0.0740.00 g  0.2740.01ab  0.1540.02 cd  0.2440.00 b 0.2740.03a  0.147%0.02 ¢
F3A 0.1240.01 ¢ 0.2540.02 bed 0.1940.01 b 0.2140.02 ¢ 0.1440.02d  0.07240.01 fg
F3B 0.1040.01 de  0.2940.01a  0.0940.01 fg  0.1440.01 e 0.0840.01 gh 0.1020.01 de
A FH{E 0.114-0. 00 0.234-0. 02 0.1440. 01 0.154-0. 01 0.154-0. 01 0.154-0. 01
B E¥{E 0.1040. 00 0.2140.01 0.1240.01 0.1740.01 0.1440.01 0.1440.01
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Table 2 Effect of soluble protein in kenaf leaves under low temperature mg/g
Joly 361 B ]/ d
ok
0 3 6 9 12 15

P3A 0.5940.02 f 0.58740.00 de 0.4540.01 fg 0.9840.04 d 0.5840.02 f 0.7240.04 a
P3B 0.8840.03 e 0.4840.03 gh 0.2640.01 h 1.394£0.11 ab 0.684+0.04 e 0.6540.02 b
L23A 1.28+0.02 a 0.6740.00 ¢ 0.6940.01 a 1.394£0.07 ab 0.44740.02 h 0.6940.04 a
1.23B 0.8740.06 e 0.5140.01 fg 0.5140.04 e 1.174+0.02 ¢ 0.4940.00 gh  0.58+£0.02 ¢
K03A 1.04+0.08 be  0.57+0.02 de 0.4740.01 f 1.37+0.07 ab 0.80+0.04 ¢ 0.5840.01 ¢
Ko03B 0.7640.04 e 0.9040.01 a 0.4240.03 g 1.30+£0.13 be 0.7740.01 cd 0.5040.03 de
917A 0.7640.06 e 0.8540.03 b 0.5740.03 d 1.474+0.03 a 0.71740.06 de 0.4740.01 e
917B 1.08+£0.08 be  0.59+0.02 d 0.564+0.01d 1.26+0.12 be 0.527£0.02 fg 0.1940.01 h
722A 1.00£0.10 cd  0.47+£0.03 gh 0.6740.01 ab 1.27+0.06 be 0.5040.02 gh  0.32%£0.00 f
722B 0.8040.01 e 0.814+0.02 b 0.6440. 04 be 1.30%£0.02 be 1.06%0.06 b 0.2340.02 g
763A 1.13£0.19 b 0.54=0.06 ef 0.4440.03 fg 0.68=40.06 f 0.7940.05 ¢ 0.7240.02 a
763B 0.8640.04 e 0.4740.03 gh 0.4140.01 g 0.7540.01 f 0.5840.03 f 0.5740.02 ¢
F3A 0.7640.05 e 0.4540.05 h 0.424+0.01 g 0.7540.07 f 1.05+0.05 b 0.3540.03 f
F3B 0.8940.02d e 0.6840.02 ¢ 0.6140.02 ¢ 0.6940.04 f 1.20£0.07 a 0.5240.03 d
ACFHME 0.94+0.06 0.59+0.03 0.53+0.02 1.1340.06 0.70+0. 04 0.5540.02
B #4{E 0.8840. 04 0.6340.02 0.4940.02 1.12+0.12 0.76=+0.04 0.4640.02
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Table 3 Changes of SOD activities in kenaf leaves under low temperature U/(g * min)
iy 30 B ] /
kOB
0 3 6 9 12 15

P3A 180.96+2.8a 227.28+3.02d 331.8542.71a 285.23+4.21a 219.10£4.86c 192.56+4.33 ¢
P3B 167.54+4.6 b 357.38+£6.08 a 229.8243.55de 226.49+4.61 e 165.95+4.44 ¢ 181.04+£5.31d
L23A 154.91+5,96 ¢ 177.81+5.28 fg 261.894+4.25b 264.37+3.53 b  85.24+3.141 165.55+5.35
1.23B 94.1743.62 e 254.93%+6.87 ¢ 200.61F4.61 gh 171.2442.911 157.30+4.04 f 113.51%+5.27 h
K03A 119.424+2.74 e 210.41£3.02 e 222.7243.54 ef 181.19%+2.62h 134.77£5.63 h 91.61+6.18 i
Ko03B 91.68+4.68 e 113.82+7.071 232.42+1.47d 242.114+4.08d 141.11+1.82 g 80.6244.48 ]
917A 155.67+4.13 ¢ 215.17£5.21 e 203.7944.95g 208.68+5.38 ¢g 91.2144.031 135.87%5.23 ¢
917B 49.70+3.39f 134.36+£2.18 h 232.4842.40d 243.4243.16d 128.94+4.16 h 114.03+4.40 h
722A 93.73+4.43 e 102,49+5,63 ) 255.60%E5.73 b 268.104+4.21 b 203.76+1.38d 174.85+1.75d
722B 141.15£3.65d 185.31£4.45f 193.9245.18 h 284.50*2.17 a 207.20£5.90d 228.21%1.94 a
763A 175.394+3.29 a 263.35+£6.65 c 247.4043.85 ¢ 256.89+4.90 c 206.15+£1.77d 220.20+2.64b
763B 139.67+2.93d 273.56+£5.84b 258.1244.35b 204.03+2.57 g 268.43+£2.97a 190.99+4.16 ¢
F3A 165.38+3.25 b 256.08+£1.75 ¢ 219.03%5.97 f 218.3842.76f 223.66+1.91c 134.11%+3.10¢g
F3B 136.0243.77d 173.17+4.70 g 244.48%5.93 ¢ 204.8645.95 g 254.31+2.08 b 156.6144.33 {
ASE(H 149.35+3.8 207.53+4.37 248.90+4. 29 240, 4143.77 166.2743. 25 159. 2544, 08
B #4{E 117.13+3. 80 213.20£5.31 227.41+3.93 225.244+3.81 189.04+3.63 152. 14+4. 27
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Table 4 Evaluation on subordinate function value of low-temperature resistance physiology indexes in kenaf leaves

& tn A A+B
Rk A He 7 .
2 5 3 4 6 7 A+B  HEF
P3A 0.08 0.17 0 0.58 0.62 1. 00 0. 46 0.42 10 0. 96 4
P3B 0.00  0.46 0.61 1.00  0.58  0.80  0.35 0.54 4
L23A 0. 62 1.00 0.1  0.09 1,00 0.39  0.28  0.50 8 0. 90 6
1238 0.63  0.32 0.53 0.42  0.64  0.19  0.05 0. 40 11
KO03A 0.41 0.78 0.8 0.61 0.66  0.19  0.27  0.53 5 0.99 3
K03B 0.55  0.66 0.67 0.41 0.50 0.0l 0.42  0.46 9
917A 0.48  0.78 0.96 0.32  0.48  0.20  0.28  0.50 7 1.03 2
917B 0.75  0.37 1 0. 34 0.82  0.00  0.42  0.53 6
722A 0.75  0.39 0.6 0.19  0.69  0.40  0.91 0.56 3 1.15 1
722B 1.00  0.79 0.6 0.27  0.65 0.65  0.19 0.59 1
763A 0.82  0.43 0.51 0.32  0.00  0.88 1.00  0.57 2 0.91 5
763B 0.10  0.00 0.4 0.20  0.41 0.84  0.45 0.34 13
F3A 0.37  0.09 0.5 0.00  0.21 0.48  0.61 0.32 14 0.71 7
F3B 0.64  0.63 0.41 0.40  0.14  0.50  0.00  0.39 12
MEZEEH  0.48  0.57 0.37 0.27  0.33 —0.08  0.24
AP 0.50 0.52 0.5 0.35  0.52 0.6l 0.54  0.49
B ¥ 0.52  0.46 0.61 0.39  0.53  0.33  0.27  0.46
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Table 5 Relation between physiological indexes and dry matter accumulation of kenaf in cold stress
K (X (X5) (X (X (X; (Xs) (X BT HE ¥
A AR 4L
P3A 0.19 0. 65 0.10 17.91 8. 35 238.94 7.46 0.25 13
P3B 0. 20 0.72 0.14 24.68 8. 54 221.37 6. 81 0. 28 12
L23A 0.14 0. 86 0.10 9. 88 6.51 184. 96 6. 34 0.76 5
L.23B 0. 14 0. 69 0.13 15. 26 8.27 167.52 4.92 0. 40 11
KO03A 0.16 0. 81 0.15 18. 29 8. 14 167.52 6.27 1.62 3
K03B 0.14 0.78 0.14 15.02 8.93 151. 46 7.19 0.45 10
917A 0.15 0. 81 0.16 13.56 9.03 168. 40 6.33 1.03 4
917B 0.12 0. 70 0.16 13.90 7.37 150. 49 7.23 2.74 2
722A 0.12 0.71 0.14 11. 38 7.99 185. 48 10. 21 0. 56 8
7228 0. 10 0.81 0.14 12. 83 8.21 207.66 5.76 2.94 1
763A 0.12 0.72 0.13 13.62 11. 35 228.51 10. 80 0.68 6
763B 0.19 0.61 0.12 11.57 9.35 224. 41 7.39 0.21 14
F3A 0.16 0.63 0.13 8. 36 10. 33 193. 33 8.41 0. 56 7
F3B 0.13 0.77 0.12 14. 90 10. 67 194. 35 4.61 0. 46 9
AR F AL
—0.58" 0.37" 0.53" —0.11 —0.35" —0.33 —0.17

(correlations)
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